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1.1. ISO definition of heat stress 
$ IRUPDO GHILQLWLRQ RI KHDW VWUHVV JLYHQ E\ ,62  VWDQGDUGV LV ³$ SHUVRQ H[SRVHG WR D KRW
HQYLURQPHQWLVVXEMHFWHGWRKHDWVWUHVV LQSDUWLFXODU LVGHSHQGHQWXSRQWKHSURGXFWLRQRIKHDWLQVLGH
WKH ERG\ DV D UHVXOW RI SK\VLFDO DFWLYLW\ DQG WKH FKDUDFWHULVWLFV RI WKH HQYLURQPHQW JRYHUQLQJ KHDW
WUDQVIHUEHWZHHQWKHDWPRVSKHUHDQGWKHERG\´
1.2. Heat stress 
+HDWVWUHVVFDQEHGHILQHGDVWKHVWDWHRIDERG\ZKHUHLWLVXQDEOHWRGLVVLSDWHWKHH[WUDKHDWIURP
WKHERG\WRWKHHQYLURQPHQW7KHH[WHQWRIPHDVXUHVWDNHQE\WKHERG\VXFKDVYDVRGLODWLRQLQFUHDVHG
KHDUWUDWHDQGVZHDWLQJLQUHVSRQVHWRKHDWVWUHVVGHSHQGVXSRQVRPHSHUVRQDOIDFWRUVOLNHDJHJHQGHU
GHJUHH RI REHVLW\ DFFOLPDWL]LQJ EHKDYLRXU DQG LQGLYLGXDO¶V VHQVLWLYLW\ ,Q  WKH :RUOG +HDOWK
2UJDQL]DWLRQ:+2DGYLVHGWKDWWKHLQWHUQDOERG\WHPSHUDWXUHVKRXOGQRWULVHDERYH&)
ZKHQSURORQJHGGDLO\ZRUNLVSHUIRUPHGLQKHDW
,WLVQRWDOZD\VQHFHVVDU\WKDWDKRWHQYLURQPHQWZLOODOZD\VKDYHDQDGYHUVHHIIHFWRQKXPDQERG\
VLQFHKXPDQERG\KDVWKHDELOLW\WRUHVSRQGWRHQYLURQPHQWDOKHDWDQGDFFOLPDWL]HWRLWH[SRVXUHWR
H[WUHPHKHDWPD\RYHUFRPHWKHUHVLVWDQWSRZHURIWKHERG\DQGPD\UHVXOWE\KDUPLQJWKHKHDOWKRI
WKHSHUVRQ+HDWVWUHVVFRXOGFDXVHUDVKFUDPSKHDWH[KDXVWLRQDQGKHDWVWURNHDQGPD\H[DFHUEDWHLQ
VHULRXVPHGLFDOFRQGLWLRQ VXFKDVKHDUWRU OXQJGLVHDVHV+HDW UHODWHGPRUWDOLW\ LVFHUWLILHGDVGHDWK
IURPKHDWVWURNHRUK\SHUWKHUPLDZKHQERG\WHPSHUDWXUHULVHVDERYH&)>@
7KHUPRUHJXODWLRQ
7KHUPRUHJXODWLRQ LV WKH ERG\¶V DELOLW\ WR PDLQWDLQ ERG\ FRUH WHPSHUDWXUH DURXQG D VHWSRLQW
WHPSHUDWXUH RI DSSUR[LPDWHO\ & ZLWK D QRUPDO UDQJH RI  WR &>@>@7HPSHUDWXUH
UHJXODWLRQ LV FULWLFDO WR KRPHRVWDWLF IXQFWLRQ DQG LV OLQNHG WR WKHUPRJHQHVLV PHWDEROLF KHDW
SURGXFWLRQ 7KH JRDO RI WHPSHUDWXUH UHJXODWLRQ LV WR PDLQWDLQ WKLV UHODWLYHO\ QDUURZ UDQJH RI
KRPHRVWDWLFWHPSHUDWXUHIRURSWLPDOSK\VLRORJLFDOIXQFWLRQ+HDWEDODQFHLVJHQHUDOO\WKHVXPRIKHDW
SURGXFWLRQDQGKHDW ORVVZKHUH FKDQJHV LQ FRUH WHPSHUDWXUH DUH WKH UHVXOW RI HLWKHU DQ LQFUHDVHRU D
GHFUHDVHLQKHDWVWRUDJH
7KHKHDWEDODQFHHTXDWLRQIRUWKHVWRUDJHRIKHDW6WDNHVLQWRDFFRXQWWKHKHDWH[FKDQJHSDWKZD\V
RIPHWDEROLFKHDWSURGXFWLRQ0HYDSRUDWLRQ(UDGLDWLRQ5FRQYHFWLRQ&DQGFRQGXFWLRQ.
$GGLWLRQDOO\ WKH KHDW EDODQFH HTXDWLRQ PD\ LQFRUSRUDWH KHDW SURGXFWLRQ IURP SK\VLFDO ZRUN RU
H[HUFLVHZRUN7KHPDWKHPDWLFDOUHODWLRQEHWZHHQWKHVHYDULDEOHVLVUHSUHVHQWHGDV

ܵ ൌ ܹ݋ݎ݇ ൅ܯ െ ܧ േ ܴ േ ܥ േ ܭ

:KHUHSRVLWLYHQXPEHUVLQGLFDWHKHDWJDLQDQGQHJDWLYHQXPEHUVLQGLFDWHKHDWORVV>@

+HDWSURGXFWLRQLVSULPDULO\WKHUHVXOWRIPHWDEROLFKHDWSURGXFWLRQDQGSK\VLFDOZRUNRUH[HUFLVH
+HDW ORVV LV WKH PRYHPHQW RI KHDW GRZQ WKH WKHUPDO JUDGLHQW IURP KLJK WR ORZ WHPSHUDWXUH DQG
SULPDULO\RFFXUVE\RQHRIPRUHRIWKHIROORZLQJIRXUSURFHVVHV
D (YDSRUDWLRQLVKHDWORVVWKURXJKWKHFRQYHUVLRQRIVZHDWDVZDWHURQWKHVNLQLQWRZDWHUYDSRU
JDV7KLVSURFHVVDFFRXQWV IRUDSSUR[LPDWHO\RIKHDW ORVVDW UHVWEXWEHFRPHVDSULPDU\
PHDQVRIKHDWORVVXQGHUPRVWHQYLURQPHQWDOFRQGLWLRQVGXULQJH[HUFLVH
E 5DGLDWLRQDFFRXQWVIRUDSSUR[LPDWHO\RIKHDWORVVDQGLVWKHLQGLUHFWPRYHPHQWRIKHDWLQ
WKHIRUPRILQIUDUHGUD\VRUHOHFWURPDJQHWLFZDYHV+HDWPD\EHORVWGXHWRVNLQWHPSHUDWXUH
H[FHHGLQJDLUWHPSHUDWXUHDQGKHDWPD\EHJDLQHGGXHWRGLUHFWH[SRVXUHWRVXQOLJKWEXWYDULHV
JUHDWO\ E\ HQYLURQPHQWDO FRQGLWLRQ +RZHYHU UDGLDWLRQ KHDW ORVV LV PLQLPDO GXULQJ
XQFRPSHQVDEOHKHDWJUDLQIRXQGZLWKH[HUFLVHLQWKHUPDOSURWHFWLYHFORWKV
F &RQYHFWLRQLVKHDWORVVGRZQWKHWKHUPDOJUDGLHQWE\WKHWUDQVIHUHQFHRIKHDWIURPDQREMHFWWR
VXUURXQGLQJ OLTXLG PHGLXPV VXFK DV PRYLQJ ZDWHU DLU DQG LQWHUQDO ERG\ IOXLGV 'XULQJ
H[HUFLVHFRQYHFWLRQRFFXUVDVKHDWSURGXFHGZLWKLQWKHPXVFOHLVWUDQVIHUUHGWRWKHVXUURXQGLQJ
LQWHUVWLWLDOIOXLGV
G &RQGXFWLRQLVKHDWORVVGRZQWKHWKHUPDOJUDGLHQWE\WUDQVIHUHQFHRIKHDWIURPWZRREMHFWVLQ
GLUHFWFRQWDFWZLWKRQHDQRWKHUVXFKDVIHHWRQWKHJURXQGVXUIDFH

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$GGLWLRQDOO\KHDWORVVLVKLJKO\GHSHQGHQWRIWKHDPELHQWWHPSHUDWXUHDQGKXPLGLW\RIHQYLURQPHQW
7KLVFRPSOH[FRRUGLQDWLRQRIWKHUPRUHJXODWRU\SURFHVVHVLVSULPDULO\UHJXODWHGE\WKHSUHRSWLFDUHD
RI WKH DQWHULRU K\SRWKDODPXV 7KH SUHRSWLF DUHD RI WKH DQWHULRU K\SRWKDODPXV LV UHVSRQVLEOH IRU
JHQHUDWLQJDXWRQRPLFHQGRFULQHPRWRUDQGEHKDYLRUDOUHVSRQVHVWRDQHQYLURQPHQWDOVWLPXOXV>@
+\SRWKHUPLD DQG K\SHUWKHUPLD PDQLIHVW ZKHQHYHU WKH ERG\ LV XQDEOH WR PDLQWDLQ QRUPDO FRUH
WHPSHUDWXUH GXH WR LQWHUQDO DQG H[WHUQDO IDFWRUV+\SRWKHUPLD LV D FROOHFWLRQ RI V\PSWRPV UHVXOWLQJ
IURPDGHFUHDVH LQFRUH WHPSHUDWXUHGXHWR WKHERG\¶V LQDELOLW\ WR LQFUHDVH WKHUPRJHQHVLV WRFRXQWHU
UDSLG KHDW ORVV $W WKH RWKHU HQG RI WKH WKHUPDO VSHFWUXP LV K\SHUWKHUPLD +\SHUWKHUPLD LV WKH
FROOHFWLRQRI V\PSWRPV UHVXOWLQJ IURPDQ LQFUHDVH LQFRUH WHPSHUDWXUHGXH WR WKHERG\¶V LQDELOLW\ WR
DGHTXDWHO\ GLVVLSDWH KHDW WKURXJK LQFUHDVHG VZHDWLQJ DQG VNLQ EORRG IORZ LQ WKH SUHVHQFH RI DQ
XQFRPSHQVDEOH KHDW JDLQ ([HUFLVH FORWKLQJ DQG DPELHQW FRQGLWLRQV PD\ LQFUHDVH ERG\ FRUH
WHPSHUDWXUHH[FHHGLQJWKHKRPHRVWDWLFXSSHUOLPLW
)DFWRUVJRYHUQLQJKHDWVWUHVV
+HDW VWUHVV LV JRYHUQHG E\ ERWK LQWHUQDO DQG H[WHUQDO IDFWRUV 7DEOH  OLVWV GLIIHUHQW LQWHUQDO DQG
H[WHUQDOIDFWRUVUHVSRQVLEOHIRUKHDWVWUHVV
7DEOH)DFWRUVDIIHFWLQJKHDWVWUHVVRQKXPDQV
6U1R ,QWHUQDOIDFWRUV ([WHUQDOIDFWRUV
 &RUHERG\WHPSHUDWXUH $PELHQWDLUWHPSHUDWXUH
 $FFOLPDWL]DWLRQ 5DGLDQWKHDW
 1DWXUDOKHDWWROHUDQFH $LUYHORFLW\
 0HWDEROLFKHDWJHQHUDWHGE\ZRUNORDG KXPLGLW\
(IIHFWRIKHDWVWUHVVRQKXPDQERG\
0RVW RI WKH KHDW UHODWHG LOOQHVV RFFXUVZKHQ D YLFWLP LV H[SRVHG WR KHDW RU WKH SHUVRQ KDV RYHU
H[HUFLVHGIRUWKHLUDJHDQGRUSK\VLFDOFRQGLWLRQ:KHQH[WUHPHKHDWLVDWLWVPRVWGHDGO\LWFDQNLOOE\
IRUFLQJWKHKXPDQERG\WRFRROLWVHOIGRZQEHORZLWVFDSDFLW\VORZLQJWKHSURFHVVE\ZKLFKQRUPDO
ERG\ WHPSHUDWXUH LV PDLQWDLQHG ,Q PLQLQJ VDPH DV LQ RWKHU FDVHV LW KDV EHHQ REVHUYHG WKDW WKH
H[SRVXUHRIZRUNHUVWRYHU\KRWFRQGLWLRQVLVYHU\XQKHDOWK\LQHIILFLHQWDQGXQSURGXFWLYH
:KLOHZRUNLQJLQYHU\KRWHQYLURQPHQWDSHUVRQFDQDIIHFWKLVKHU>@
D 'H[WHULW\DQGFRRUGLQDWLRQ
E $ELOLW\WRUHPDLQDOHUWGXULQJOHQJWK\DQGPRQRWRQRXVWDVNV
F $ELOLW\WRREVHUYHLUUHJXODUIDLQWRSWLFDOVLJQVDQG
G $ELOLW\WRPDNHTXLFNGHFLVLRQVHWF
+HDWVWUHVVKD]DUGV
$V GHVFULEHG HDUOLHU KXPDQ EHLQJ LV D KRPHRWKHUPDO DQLPDO :H PDLQWDLQ D FRQVWDQW LQWHUQDO
WKHUPDOVWDWHLQVSLWHRIYDU\LQJWKHUPDOVWDWH ,IDSHUVRQLVFRQVWDQWO\ZRUNLQJLQDKRWHQYLURQPHQW
WKHQ KHVKH PD\ VXIIHU IURP IROORZLQJ KHDW UHODWHG GLVRUGHUV 7DEOH  VXPPDUL]HV GLIIHUHQW KHDW
KD]DUGVLQLQFUHDVLQJRUGHULIWKHLUVHYHULW\

7DEOH+HDWKD]DUGVLQLQFUHDVLQJRUGHURIWKHLUVHYHULW\OHYHO
6U1R 'LVRUGHU 6\PSWRPV &DXVHV 7UHDWPHQW 3UHYHQWLRQ
 7UDQVLHQWKHDW
IDWLJXH
5HGXFHGSHUIRUPDQFHLV
VHHQSDUWLFXODUO\LQ
VNLOOHGSK\VLFDOZRUN
PHQWDOWDVNDQGWKRVH
UHTXLULQJFRQFHQWUDWLRQ
'LVFRPIRUWFDXVHGIURP
WKHKHDWDWDORZHUOHYHO
ZKLFKFDQQRWUHVXOWLQ
RWKHUKHDWLOOQHVVHV
1RWUHDWPHQWLVQHFHVVDU\
XQOHVVRWKHUVLJQVRIKHDW
LOOQHVVDUHSUHVHQW
$FFOLPDWL]DWLRQDQG
WUDLQLQJ
 +HDWUDVK ³3ULFNO\KHDW´WLQ\
UDLVHGEOLVWHUOLNHUDVK
D 6NLQLVFRQVWDQWO\
ZHWGXHWR
VZHDWLQJ
E 6ZHDWJODQGGXFWV
EHFRPHSOXJJHG
OHDGLQJWR
LQIODPPDWLRQ
.HHSLQJVNLQFOHDQDQG
GU\
7DNLQJVKRZHUDIWHU
ZRUNLQJLQKRW
HQYLURQPHQW.HHSLQJ
VNLQGU\
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 +HDWFUDPSV 3DLQIXOPXVFOHVSDVPVLQ
WKHDUPVOHJVRU
DEGRPHQGXULQJRUDIWHU
ZRUNLQJLQKRW
HQYLURQPHQW
D 7KHFDXVHRIKHDW
FUDPSLVQRWYHU\
ZHOOXQGHUVWRRG
E %XWLWLVEHHQ
DVVXPHGWKDWLWPD\
RFFXUGXHWRORVVRI
VDOWIURPVZHDWLQJ
F 'HK\GUDWLRQPD\EH
DQLPSRUWDQWIDFWRU
5HVWLQJGULQNLQJZDWHU
JOXFRVHZDWHUDQG
FRQVXPLQJPRUHVDOWWKDQ
XVXDO
$GHTXDWHZDWHUDQGVDOW
LQWDNH'RQRWXVHVDOW
WDEOHWV
 +HDW6\QFRSH D )DLQWLQJZKLOH
VWDQGLQJHUHFWDQG
LPPRELOH
E 7KLVLVDYDULDQWRI
KHDWH[KDXVWLRQ
F 6\PSWRPVRIKHDW
H[KDXVWLRQPD\
SUHFHGHIDLQWLQJ
D 'XHWRGHK\GUDWLRQ
EORRGYROXPH
GHFUHDVHV
E %ORRGSRROVLQ
GLODWHGEORRG
YHVVHOVRIWKHVNLQ
DQGORZHUERG\
PDNLQJOHVVEORRG
DYDLODEOHIRUWKH
EUDLQ
D 0RYHWKHYLFWLPWR
DFRROSODFH
E 0DNHWKHYLFWLP
UHVWDQGGULQN
IOXLGV
$FFOLPDWL]DWLRQGULQNLQJ
SOHQW\RIZDWHUDYRLGLQJ
VWDQGLQRQHSODFHDQG
LQWHUPLWWHQWDFWLYLW\WR
DYRLGEORRGSRROLQJ
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KHDWLOOQHVVPHGLFDO
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SOHQW\RIZDWHU
+HDWVWUHVVLQGLFHV
:HFDQFDOOKHDWVWUHVVLQGLFHVDVDW\SHRIUHPHGLDOPHDVXUHVWDNHQDJDLQVWWKHRGGVWKDWKDSSHQV
GXHWRKHDWVWUHVV+HDWVWUHVVLQGLFHVKHOSXVWRNQRZEHWWHUDERXWWKHKHDWHQYLURQPHQWDQGKHOSXVLQ
FUHDWLQJ D EHWWHU SODFH WRZRUN 7KHVH DOVR KHOS XV WR UHGXFH WKH DFFLGHQWV WDNLQJ SODFH GXH WR WKH
H[FHVVLYH DPRXQW RI KHDW LQ WKH ZRUNLQJ HQYLURQPHQW )URP \HDUV VHYHUDO LQYHVWLJDWRUV KDYH
FRQVLGHUHG GLIIHUHQW SDUDPHWHUV UHVSRQVLEOH IRU KHDW VWUHVV DQGPDQ\ VXFK LQGLFHV DUH GHYHORSHG WR
ILJKW WKH RGGV FDXVHG E\ KHDW VWUHVV 7DEOH VXPPDUL]HV GLIIHUHQW KHDW VWUHVV LQGLFHV DV UHSRUWHG
GHYHORSHGE\YDULRXVLQYHVWLJDWRUVLQWKHLUUHVSHFWLYHWLPHSHULRG

7DEOH3URSRVHGV\VWHPVIRUUDWLQJKHDWVWUHVVDQGVWUDLQKHDWVWUHVVLQGLFHV>@
6U1R <HDU ,QGH[ $XWKRUV
  :HWEXOEWHPSHUDWXUH7Z +DOGDQH
  .DWDWKHUPRPHWHU +LOOHWDO
  (IIHFWLYHWHPSHUDWXUH(7 +RXJKWRQ	<DJORX
  (TXLYDOHQWWHPSHUDWXUH7HT 'XIWRQ
  &RUUHFWHGHIIHFWLYHWHPSHUDWXUH&(7 9HUQRQ	:DUQHU
495 Tripti Maurya et al. /  Procedia Earth and Planetary Science  11 ( 2015 )  491 – 498 
  2SHUDWLYHWHPSHUDWXUH2SW :LQVORZHWDO
  7KHUPDODFFHSWDQFHUDWLR7$5 ,RQLGHVHWDO
  ,QGH[RISK\VLRORJLFDOHIIHFW(S 5RELQVRQHWDO
  &RUUHFWHGHIIHFWLYHWHPSHUDWXUH&(7 %HGIRUG
  3UHGLFWHGKVZHDWUDWH365 0F$UGHOHWDO
  5HVXOWDQWWHPSHUDWXUH57 0LVVHQDUGHWDO
  &UDLJ,QGH[, &UDLJ
  +HDWVWUHVVLQGH[+,6 %HOGLQJ	+DWFK
  :HWEXOEJOREHWHPSHUDWXUH:%*7 <DJORX	0LQDUG
  2[IRUGLQGH[:' /LQG	KHOORQ
  'LVFRPIRUWLQGH[', 7KRP
  7KHUPDOVWUHVVLQGH[76, /HH	+HQVFKHO
  'LVFRPIRUWLQGH[', 7HQQHQEDXPHWDO
  &XPXODWLYHGLVFRPIRUWLQGH[&XP', 7HQQHQEDXPHWDO
  ,QGH[RISK\VLRORJLFDOVWUDLQ,V +DOO	3ROWH
  ,QGH[RIWKHUPDOVWUHVV,76 *LYRQL
  +HDWVWUDLQLQGH[FRUUHFWHG+,6 0F.DUQV	%ULHI
  3UHGLFWLRQRIKHDUWUDWH+5 )XOOHU	%URXKD
  (IIHFWLYHUDGLDQWILHOG(5) *DJJHHWDO
  3UHGLFWHGPHDQYRWH309
7KUHVKROGOLPLWYDOXH7/9
)DQJHU
  3UHVFULSWLYH]RQH /LQG
  1HZHIIHFWLYHWHPSHUDWXUH(7 *DJJHHWDO
  :HWJOREHWHPSHUDWXUH:*7 %DWVIRUG
  +XPLGRSHUDWLYHWHPSHUDWXUH 1LVKL	*DJJH
  3UHGLFWHGERG\FRUHWHPSHUDWXUH *LYRQL	*ROGPDQ
  6NLQZLWWHGQHVV .HUVODNH
  6WDQGDUGHIIHFWLYHWHPSHUDWXUH6(7 *DJJHHWDO
  3UHGLFWHGKHDUWUDWH *LYRQL	*ROGPDQ
  6NLQZLWWHGQHVV *RQ]DOHVHWDO
  )LJKWHULQGH[RIWKHUPDOVWUHVV),76 1XQQHOH\	6WULEOH\
  (IIHFWLYHKHDWVWUHVVLQGH[(+6, +DPRQ	5\DQ
  3UHGLFWHGVZHDWORVVPVZ 6KDSLURHWDO
  5HTXLUHGVZHDWLQJ6:UHT ,62
  3UHGLFWHGPHDQYRWHPRGLILHG309 *DJJHHWDO
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  &XPXODWLYHKHDWVWUDLQLQGH[&+6, )UDQNHWDO
  3K\VLRORJLFDOVWUDLQLQGH[36, 0RUDQHWDO
  0RGLILHGGLVFRPIRUWLQGH[0', 0RUDQHWDO
  (QYLURQPHQWDOVWUHVVLQGH[(6, 0RUDQHWDO
  :HWEXOEGU\WHPSHUDWXUH:%'7 :DOODQFHHWDO
  5HODWLYHKXPLGLW\GU\WHPSHUDWXUH5+'7 :DOODQFHHWDO
+HDWVWUHVVPDQDJHPHQWSURJUDP
(YHU\RUJDQL]DWLRQZKHUHKHDWVWUHVVUHODWHGSUREOHPVDUHHQFRXQWHUHGPXVWKDYHDSODQZKLFKGHDOV
ZLWKVXFKLVVXHVDQGIRUHVHHVWKDWIXUWKHUWKHVHLVVXHVDUHQRWWDNLQJSODFHLQWKHZRUNSODFH7KLVKHDW
VWUHVVPDQDJHPHQWSURJUDPJLYHVDEOXHSULQWRIZKDWDOOWKLQJVVKRXOGEHFRQVLGHUHGLQDJHQHUDOSODQ
7.1. Screening tests 
7KHVH DUH EDVHG RQ %RG\0DVV ,QGH[ %0, DQG DHURELF FDSDFLW\ DQG DUH GHVLJQHG WR H[FOXGH
SHRSOHZLWKNQRZQULVNIDFWRUVIRUKHDWVWURNHIURPZRUNLQJLQWKHHQWHUSULVHPLQH
7.2. Work-rest cycles 
7KHVHKDYHEHHQVKRZQWRLPSURYHSURGXFWLYLW\DVZHOODVEHLQJDQDGMXQFWWRUHGXFLQJKHDWVWUHVV
)RUPDOVXSHUYLVLRQLVHVVHQWLDOWKRXJKDVWKHFXWRIIIURPSURGXFWLYLW\LVUHODWLYHO\VKDUSLQDQ\
JLYHQHQYLURQPHQWDOFOLPDWH
7.3. Mandatory water breaks 
7KHVHVKRXOGFRLQFLGHZLWKZRUNUHVWF\FOHV:DWHULVJHQHUDOO\FRQVLGHUHGWREHWKHEHVWOLTXLGIRU
IOXLGUHSODFHPHQWDVORVVRIVDOWLVQRWXVXDOO\VHYHUHLQQRUPDOKHDOWK\LQGLYLGXDOV,WLVQRZFRPPRQ
SUDFWLFHWRSURYLGHZRUNHUVZLWKSHUVRQDOZDWHUERWWOHVDWWKHVWDUWRIHDFKVKLIW
7.4. Work breaks 
0DQ\FRXQWULHVKDYHDGRSWHGWKLVVWUDWHJ\LQUHFHQW\HDUV7RHQVXUHWKDWWKHFRUHERG\WHPSHUDWXUH
GRHV QRW H[FHHG & OLPLWV VKRXOG EH VHW XVLQJKHDW VWUHVV LQGLFHV VXFK DV:%*7$SSUR[LPDWHO\
ZRUNEUHDNVVKRXOGEHGHVLJQHGDURXQGWKHVHOLPLWVWRUHGXFHWKHOHYHORIKHDWVWUHVV
7.5. Job rotation 
7KLVVWUDWHJ\HQVXUHVDGHTXDWHUHFRYHU\WLPHEHWZHHQVKLIWVDIWHUZRUNLQYHU\KRWHQYLURQPHQWV
7.6. Engineering controls 
(QJLQHHULQJ VWUDWHJLHV VKRXOG EH EDVHG RQ LPSURYLQJPHFKDQL]DWLRQ WRPLQLPL]H KLJKPHWDEROLF
UDWHV 5RERWLFV DQG MRE UHGHVLJQ WR FRXQWHU KHDW RYHUH[SRVXUH XVH RI VKLHOGLQJ UHIULJHUDWLRQ DQG
LQFUHDVHGDLUIORZ
7.7. Acclimatization 
7KLV SURFHVV KDV EHHQ XVHG IRUPDQ\ \HDUV DV DQ LPSRUWDQWPHWKRG RI UHGXFLQJ WKH ULVN RI KHDW
FDXVHGLOOQHVVHV9DU\LQJSURWRFROVKDYHEHHQDGRSWHGE\PLQLQJRSHUDWLRQVIRUWKLVSXUSRVHDQGWKH
FXUUHQW WUHQG RI VFUHHQLQJ ZRUNHUV IRU SK\VLRORJLFDO ULVN SDUDPHWHUV IROORZHG E\ RQWKHMRE
DFFOLPDWL]DWLRQ
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7.8. Personal protective equipment 
,WLVLPSRUWDQWWKDWSURWHFWLYHFORWKLQJGRHVQRWEHFRPHDKHDOWKKD]DUGE\IRUPLQJDEDUULHUWRWKH
QDWXUDOFRROLQJHIIHFWRIVZHDWRQWKHERG\6HOHFWLRQRIDSSURSULDWHFORWKLQJVKRXOGEHPRQLWRUHGDQG
LQVWUXFWLRQPXVWEHSURYLGHGIRUWKHFRUUHFWZHDULQJRIWKLVDSSDUHO
7.9. Heat stress index 
7KH TXHVWLRQ RI ZKLFK KHDW VWUHVV LQGH[ WR XVH VKRXOG EH EDVHG RQ ORFDO FRQGLWLRQV DQG PDGH
DSSOLFDEOHWRWKHSDUWLFXODUKHDWVWUHVVPDQDJHPHQWSURJUDPLQSODFH
7.10. Education 
,WLVLPSRUWDQWWRHGXFDWHWKHZRUNIRUFHVRWKDWWKH\XQGHUVWDQGZKDWKDSSHQVWRWKHLUERGLHVZKHQ
WKH\ZRUNLQKHDWDQGKRZWKH\FDQZRUNVDIHO\ZLWKRXWHQGDQJHULQJWKHLUKHDOWK
7.11. Health and safety medical protocols 
7KHVHVKRXOGEHFRQGXFWHGDWUHJXODULQWHUYDOVWRHQVXUHWKDWKHDWLOOQHVVLVDYRLGHGRUSULFNHGXSDW
D YHU\ HDUO\ VWDJH DQG WUHDWHG 7KH UHYLHZ RI KHDW VWUHVV PDQDJHPHQW SURWRFROV DUH H[WHQVLYH DQG
LQFOXGHPDQ\RIWKHLVVXHVDERYH7KH\ILUPO\EHOLHYHWKDWDVXFFHVVIXOKHDWPDQDJHPHQWSURJUDPZLOO
KDYHDPDMRULPSDFWRQWKHRQJRLQJVXFFHVVRIWKHPLQH
&RQFOXVLRQV
+HDW VWUHVV LV D YHU\ VHULRXV LVVXH LQ WKH FRQVWUXFWLRQ FLYLO HQJLQHHULQJ DQG PLQLQJ IUDWHUQLW\
:RUNHUVZRUNLQJLQVXFKKRWHQYLURQPHQWFDQIDFHVHULRXVKHDOWKSUREOHPVLIWKHRUJDQL]DWLRQLVQRW
WDNLQJSURSHUFDUHRIWKLVLVVXH(YHU\RUJDQL]DWLRQPXVWIROORZDSURSHUZRUNUHVWUHJLPHQDFFRUGLQJ
WR WKH ZRUNLQJ FRQGLWLRQ SHULRGLF FKHFNXSV PXVW EH FDUULHG RXW IRU WKH ZRUNHUV DQG WKHLU SURSHU
UHFRUGVVKRXOGEHPDLQWDLQHGHYHU\RUJDQL]DWLRQPXVWKDYHDKHDWVWUHVVPDQDJHPHQWSURJUDPZKLFK
GHDOVZLWKVXFKLVVXHVDVXLWDEOHKHDW LQGH[PXVWEHDGRSWHGWRPRQLWRUWKHHQYLURQPHQWFRQVWDQWO\
ZRUNHUVPXVWEHHQFRXUDJHGWREULQJIRUZDUGVXFKSUREOHPVVRWKDWSURSHUVROXWLRQVFDQEHGUDZQ
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